Kainic acid (KA)-induced experimental epilepsy, a model of excitotoxicity, leads to selective neuronal death and synaptic restructuring. We used this model to investigate the effects of neuronal hyperactivation on palmitoyl-protein thioesterase 1 (PPT1), the deficiency of which causes drastic neurodegeneration. Immunological stainings showed that epileptic seizures in adult rats led to a progressive and remarkable increase of PPT1 in limbic areas of the brain. Within 1 week, the maximal expression was observed in CA3 and CA1 pyramidal neurons of the hippocampus. In the surviving pyramidal neurons, PPT1 localized in vesicular structures in cell soma and neuritic extensions. After seizures, colocalization of PPT1 with synaptic membrane marker (NMDAR2B) was enhanced. Further, synaptic fractionation revealed that after seizures PPT1 was readily observed on the presynaptic side of synaptic junction. These data suggest that PPT1 may protect neurons from excitotoxicity and have a role in synaptic plasticity. © 2002 Elsevier Science (USA)
INTRODUCTION
A mutation in the palmitoyl-protein thioesterase 1 (PPT1) gene was identified in 1995 as the cause of infantile neuronal ceroid-lipofuscinosis (INCL, CLN1, Vesa et al., 1995) . This autosomal recessive disease is clinically characterized by rapid psychomotor decline followed by epileptic seizures, beginning at the mean age of 2.9 years (Santavuori et al., 1973 (Santavuori et al., , Å berg et al., 1996 . INCL is associated with striking neurodegeneration, which eventually leads to a complete loss of cortical neurons (Haltia et al., 1973) . Based on these observations, PPT1 has been proposed to have a major role in brain development.
Previous studies have shown that the expression of PPT1 is developmentally regulated in rat as well as in mouse brains (Suopanki et al., 1999; Isosomppi et al., 1999) . In rats, increased PPT1 synthesis after postnatal day 6 (P6) coincides with ongoing synaptogenesis, and reaches maximal expression in early adulthood (P64; Suopanki et al., 1999) .
PPT1 was originally identified as a lysosomal enzyme with a broad pH-optimum and substrate specificity (Camp et al., 1993; Hellsten et al., 1996) . It can cleave fatty acyl chains of 14 -18 carbons from a variety of acylated peptides and proteins in vitro (Camp et al., 1994; Lu et al., 1996; van Diggelen et al., 1999; Cho and Dawson, 2000) . However, in vivo substrates of PPT1 are currently unknown. Neuroblastoma cells overexpressing PPT1 demonstrated increased depalmitoylation and reduced membrane association of GAP-43 and p21
Ras (Cho and Dawson, 2000) . In addi-
